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This report presents an important addition to the array of information de-
scribing labor market conditions for scientists and engineers It provides a new
. . . time series of employment data—employment in science and engineering The
series,avhich was developed from a varietv of data sources. 1s unique in that it
, coversonly those scientists and engineers who hold scientific of enginegring (S/E)
johs The S/E job descriptor i1s a more sensitive gauge of employment opportuni-
. tiesinscientificand technical positions thari the series forscientistsand engineers
v ’ ' “covering employment in both technical and nomecﬂlcdl positions
- This study was devoted primarily to the developrhent of the new data #ies
. by an eshimating ptocess ¥escrihed briefly in the Introduction and mor lly
in the dppendn{ Fhe scope of the report corigsts of an analysis of trends in the
seveniies, an aliempt o idenufy,in a qudh(Lne way some of the factors that
underlie these trends, and methodologxcal details summarized 1n the technical
notes Employmentdata are summarized for major S$/E fields. major employment
'sectors of the economy. and for.scientists and engineers primarily engaged in
research and. development and téaching : . .

s Charlesh Falk, Directo

, - " Division of Science Respurces Studiey
- T . Directorate for Scientifie. Technological,

* March 1981 . " and International Affairs
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This report i1s based on & new series of estimates of scientists and ‘engineers
employed n S/E jobs (S/E employ ment) which was'develope'd from a variety of -
sources S/E employment |5}on5|deréd a more sensitive gauge of demand for
scientific and teghnical skills than total empioyment of sciehtists and engineers,
wh!Ch Includes those working in any occupation

Almo&t 90 percent of the increase in S/E employment over the 1970-80 decade
was linked to increases In overall economic activity (as measured by total U S
employment) Employment in S/E jobs increased 32 percent from 1970 through
1980, compared with 28 percent fortotai U S. employment_in earlier periods
{1950-70) only 50 percent of the employment increase couid be attributed to
increases In such activity ‘

e /The growth In S/E erﬁployment was not eventﬂy‘anstrlbuted over the seventies.
it grew%ubstanhalfy faster in the second half of the decade than In the fitst (19
pergent, or 35 percent pér year vs. 11 pereent, or 2 2 percent per year) More:
over, there appears to have been a significant increase in recent years in the rate
of empiloyment growth Since 1978 the growth rate€ of S/E employment has
averaged over 5 percent per year

Over the decade the distribution of the S/E Wwork force has shlfted from engi-
neering into computer specialties. Engineering, however, has enjoyed a reiative
resurgence in the latter halt of the decade After sluggish gréwth in‘thegarly
seventies, S/E employment opportunities for engineers grew dramatically in the

£~
or

jatter seventies Abeul 80 percent of the 1970-3% S/F employment growt!
- engineers occurred between 1975and 1980 In contrast. the bulk ofthe decennidl ,
S/E empligyment growth for computer specialists occurred tn the firsthalf of the
decade '

N
[}

S/E employment growth for scientists was more evenly q:strlbuted over the
decade Within science, there was a shift towards environmentalscientists and
psychoiogists. The control ahd abatement of environmental poliution and
domestic exploration for petroleum and other minerais stimulated the démand
for environmental scientists The strong employmentincreases for psyChoI69ists
reflect spveral factors. including increasing concern for the development of
hiiman resources

-

The proportion of S/E empioyment in the Various sectors remained stable over
the decade In both 1970 and 1980, business/industry empioyed abou} twe-
thirds, academia about 15 percent, and the Federal Government about 8 percent.

The number of scientists and engineers primarily employed in R&D ‘activities
iIncreased by about 33 percent over the decade, at rates similar to that for all
scientists and engineers. Over 75 percent of the growth took place between 1375

and 1980, partially in response to mc:easqd' R&D.funding
. -~
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Gross employment statistice provide useful information
about Yre~Ttilization of scieists and engineers By them-
. selves, however, these data do not presenta complete picture
« ., because some scientists and engineers, although employed,
. are working in jobs that-do not involve S/E activity Thus,
failure to account for the nature of the employment activity
as well as {he employment status of scientists and engineers’
can result in misleading conclusions. For example. If one
examines only employment status, one finds that in recent -
* years empioyment of scientists has been growing at a fastey
rate than that of engineers (8 percent vs 2 percent between |
. " 1976 and 1978) If, however, one also considers the nature J
. . of the employment—i e ,In this case, whether or not it involves
. - 'S/E activity—and one focuses on employment in S/E activity
] {hereafter referred to as “S/E employment”) the findings are
reversed Therate ofigrowth in SLE employment for engineers
exceeds that of scientists (7-percent increase vs 8-percent
‘ » decrease, respectively) - .
Employment estimates shown in this report represent an A\
\ . effort by the National Science Foundation (NSF) to develop
. a historical series that accounts for both employment status
- \ and the nature of the employment activity 1 e, an S/E em-
. ploymenf{ series These estimates differ from' émployment
N information generaily published by NSF irr that they are not {
based on'survey data. Rather,they have been generated from .
) available NSF data on 1978 S/E employment levels and -
. dexes of chapges inthese levels derived from other compara-
'3 ‘ ble data-sources Appendix A outhnes the methods’and data .
> ’ sources used In generating these S/E employment estimates -
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S Eempiovment continued 1ts long-
term upward trend hetween 1970 and
1980 {chart 1) The growth rdate was more
rapicd in the second hall of the decade
than in the first (19 percent vs 11
preice ity The o ob inerease oyver the
entire decade s similar to theoverall
growth in total emplovment Thus S E
"mpm\m' TS o 4o o eitenf the total
otk borce temaimed ot about 235 per-
cont Thicrelative <tabnlite inwaork.
torce share contrasts with the 1950 to
1970 pertod when employment of soi-
entists and enginerrdinere ased tawice
ds tast as that ot the tgtalaork torce

Fhere are canons bacrors that influ-
ence the demand tor screntists and
engineers  Among these are the Jeyel
nf RaDactivines and bederal oxpend-
tres particalarl tor detense and space
prograins . ! ’

\lmast ane-thicd of the 1970-80 1n-
crease in S b emplovment resnled

r 1 1 ] 1
[N NN (\Jl[l\.\.|||'|‘| AR R AR RN R i :!llll!llll\
emploved i reseapeh and «!f'\é'll);)mé:n(

CR& empiovment contmibured over

one-thurd of the growt durimg the latter
part ot the severties ot represented
abort one-hilth of the erowth duning
the eatly seventies .

‘ Lreonstant dottars Federal GoLerne-
ment expenditures grow slowly in the
early seventies fabout 003 percent per
vedr betwWeen 1970000 197 3] reflecting

defense and space prgram cighacks that

'
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dramatr ally aftected S F emplovment
apportunities, particularly for enganeers

Constant-dollar Federal expenditures
grew motge rapidly aftor 1973 [about 0 fe
prreentperveat between 1973 and 1974,
but did not contnbute Stignmhicantiy o
the S L emplovmentgrosthan the Jate

yment growth

&N

seventies since mich of the growth was
i programs that do not ubihize large
numbers of scientists or engineers A
signiticant fraction of this latter growth
in Lederal expenditures wds 1N non-
detense areass especadly for income

SECUTTHIY PLOZIAINS

Thousands .Chart 1. Trends in employment: 1970-80
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and engineers
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S/E growth for computer specialists -

wag more than twice that of other sci-
entists or ehgineers, reflecting the effect
,on e,mplu\ ment demandgf rapid growth
in the Use of computer technologies
(chart2) S/E employ ment of computer
specialists almost doubled over the
seventies S/E emplovment for the rest
of the S/E occupations (execludingtom-
puter specialists) increased at fnuch
slower rates (33 percent and 24 percent)
Por? reason. computer specialists
are treated separately 1n the subsequent
discu\Kslons of scientists !

scientists

«scientistss(excluding
uomputer specialists)

S/k Pmploxment of sclentists 1n-
" creased by dbout 170,000 1n the 1970-80
period to abbut 700,000 This growth
wag spread ev enly over the decade S/E
emplovment grew by 13percent in the
firsthalf of the decade and by about 17
percent in thé second half Within
science fexcluding computer specialists),
there was-a shift 1n S/E employment
toward environmental sciences and
psychology These two fields accounted
for, over one-third of the growth bhut

represented only about one-fifth of all -

émploved scientists in 1980. Roughly
og]e-half the growth in employment in
these two fields took place in business/
indystry

Employment of envirbnmental sci-
entists increased in response to the
s{tmulation of domestic exploration for

i .

Q

E
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petroleum and pthdr minerals, research
on new energy sources and achivihes
related to the control and abatement of
environmental pollution “Several fac-
tors contributed to the strong S/E em-
ployment increases for psychologists
including increasing concern for the de-
velopmentof humanresources. height-
ened awareness of the need to test and

. counsel children, and the introduction

of benefits in heii)lﬁ INSUTdNCe Programs

for treatment by psychologists #

N ,
e

computer specialists;

- Empleyment of computer specialists
«lmost doubled between 1970 and 1980
Unhkerengineers and other scientists,
growthin the employmentof computer
speuallsts wds concentrated in the first’
half of the decade. Inthe earlior pernnd
(1970-73), employment of computer
spectalistsancreased by 58 percent,
while 1n the second half of the decade,
employmentincreases slowed to about
17 percent

The pronounced growth 1n employ-
ment of computer specialists was facil-
itated by the flexibility of the S/E
personnel pool Forexample,7 percent
of the stock of emploved mathematical
scientists 1n 1972 had become employed

1t should be neged that substantial pertions of other
S koccupation groups are alsoinvolved in environmental
and energs gelated aciities in 1978 roughly 10 perdent
of all scentists and enineers Wwere in ehivirontnent-

redatod activitios and 14 percentin energy-related

At flies
Department of Labor Bureaa of Tabor Statsties
ccupational Outlook Handbaok 14980 41 Fdition
Supt of Documents o & Government
March 1988

Mashinethn )¢
Printing Offiee

b

as computer spectalists by 1978 Simi-
arlyv. 6 f percent of those emploved as
ph\smdl scientists and over 1 percent
of thdse employed as engineers 1n 1972
switched to employment as computer
specialists by 1978

- engineers®

S/E emplo\ment of epgineers 1n-
creased by dh()ut 70,000 11 the 1970-80
pertod, reaching almost 1 4 million More
than 80 percent of the growth took place
betwpen 1975 and 1980, chiefly in the

bugness/industry sector Engineering
emplovment grew by 3 peru,nt between
19 and 1975, dnd by 19 percent per

geur between 1975 and 1980 The signifi-
cantly faster grogth during the latter .
part of the decade reflected improved

husiness conditionsin the Aa”""p“":cf
the seventies and increased R ac-

tvities A significant fraction of em-
ployed engineers 15 involved 1n hoth |
research and development and in |
marntagement/administration.
Business/industry employed about
four of every five engineers in both
1970 and 1980 Employment of engineers
in this sector increased by 24 percent
over the decade, reaching about 1.1

-million 1n,1980 A

Information for five hields :1{ engineerning e g civil
mechdmeal et was it sufficent 1o develop tme series
estimates Recemdata for five heldsof e vmm ringcdn
be tound i National Saience Foundanon 18 Saentists
and | ngineers 1978 (Detanfol ¢ Sr.n.nm al Tables) (NSKF
BUg ] W ashington )0 j98n} N .

Aational Scence Foundation Occupationad Mobily of
Scienusts and Foginesrs (s e 4b ) (Washington 1) G

L9HN \
,

Ly o
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Sectgral demands for scientists and
engineers influence both the primary
work activities and the fields in whigh .
these personnel are employed For
e\mm;‘)l(* overall growth'in the industrial
sector would have a greater impact on
engineers than on social scientists, who
work primarily in educational jnstitu-
tiorts Simlarly, growth in the educa-
tional sector can affect such activities
As leaching » 4

The sectoral déstribution of 'employed
scientists and eagineers has remained
relativelystable byer the decade of the
sewenties, in-hoth 1970 and 1980, about
two-thirds were employved in husingss
and industry [chart 3} e

business/-
industry-

Almost 1,6 million scigntists and en-
gineers were emplgved 1n the business/
indusiry sector 1n 1980, about one-third
more thariin 1970 Almost two-thirds of
the ircrease occurred between 1975 and
1980 (chart 4) The first half of the decade
was marked by relatively lower eco-
nomic gmwlh with real business output
Increasing bv lessthan 25 percent per
vear and total employmeniincreasing
by 13 percent per year *

. . ‘ L}
.
_—

Counat of Foonome Advigers Fooatmie Report of
the Pre sident 1980 (W ashington 110, Supt of Documents
L d Governinent Pontig Offae 1980) fabile B-10

*Depactment of Labor Bureau of Labor Statisties
Egnploymentand Farnings August 1980 table B-7 op oyt

X

N

DN

D

AN

N

22 R\ \ NN\

' instituﬂon? 50

-~

Federal 404
Government

Other °
Sectors?

oy
7%

em ploym

-

Over the decade S/E employment

opportumtles in this sector shifted away - \rg:ldtwel) poor during the

from physical, mathematical, and, social
sclences dndJnto Gonfpuler specmlhes
psychology, and environmental sciences
(chart 5) I“]’wsc field ghifts reflect the
increasing 1mportdnee of meeting en-
vironmentad regulations and energy
demands and the increased role of the
servite (ndustries in the private sector
riel(mvek(o that of the manufacturing
industries 'Emplovment opportnities

Sews National Science Foundahion Stientists 1 ngi-

Be ety aied Techinauans m Provale Industtny 1978-80 [NSH
Ho- 1200 (Washington DG Sapt of Documents U S
Government Printing Office 1981 p 10

”’

for engiheers, however, which were
1alf of #
the decade, improved gubstasnnally in
the second half of the ‘decade.
S/Fremplovment of scieptists and
engineers primarily engaged ip research
and dovclopment in busirftessyindustry
increased over the decade lat a rate
roughly similar to that for tptal S/E
employment (about 33 percent). When
computer specialists—relativel$-few of
whom are involved in research and
development—are eliminated friom the
analysis. the number primarily ghgaged ™
in R&D activitfes increases mofe rapidly
than totat $/E employment (#4 percent

5. 2 )
vs. 27 perceny). dt“"‘

A L3
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. Charta.

*

‘Tronds in science/engineering employment .
In Industry; 1970-80 -

. N

Y ¢
» »

- ’

Lhait 5. Sclence/snginesring employment growth In
lﬂdﬂ%‘w by

fiefd; 1Q70-75 and 1875-80

Total
scientists
and .
engineers,

_In thousands ’
~ '] . .

2,400
.

Totai ’

. Sclentists and
engineers w

All -

T ¥

) ¥

vy
1975-80

1970-75

LIRS

sc’!egt‘t’w

All

engineers -

. Co

L {

-

-

"Physical
scientists

Mathematical
sclengists

C

Engineers

/ > . Environmental

scientists

-

Life
scientists

“Scientists

/

Psychologists

Social
scientists

| —_—

-10 0,

20

1Excluding computer specialists SOURCE Nationa| Science Foundation
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federal
'gové’rjlment |

S/E‘employmentin the Federal Gov-
ernmep! was almost 175.000 1n 1980,
about 18 pefeent higher than 1t was in
1920 Federal S/E employment showed

. less growth 1in the seventigs than any

other sector Like the other sectors,
<however, growth was slightly grealer

_in the last half of the decade (95 percent

~

hetween 1975 and 1980 vs 7 5 percent
between 1970 and 1973) Although N

s ployment increased in most fields

toughly 85 percent of the 1hcrease in
Federal § E emplovment was accounted
for by engineers and computer spe-
tialists

e
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rad scientists and
engineers -

3

- .

E emplgy merit primarily in research
and de\elopment increased over the
dec dd(‘ al rates similar to those for all

" seientiststand engineers (33 percent
I

Over 75 percent of this incredase, how-
ever, took place between 1975 and 1980

Except for 1479-80, recent growth in
R&D employment generally parallels
increased constant-dollar R&D funding
{chart 7). primarily for the deyelopment
of glternative™nergy resources The

»

ERI
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constant-dollar R&D funding Itis pre-
mature to tentifyv this as a new trend

If this differential growth persists in

future years. however, 1t would produce
¢ decrease i1n real R&D funding per
R&D emplovee

Over 70 perrent of lﬁe S/E employ-
ment primartly 1n R&D) activities was

5

i ' l
g
in the business/industry sector in 1980.
R&D emplovment in industry increased
substantially between 1975%nd 1980,
almost 30 percEnt as compared'to less
thap 6 percent between 1970 and 1975
{chart 8) Several factors generated this
growth influding increased industrial
R&D funding, improved industrial sales
and profits, increased Federal fudding
of industrial research and development
in energy-related activities, and industry




. rpsponsem(,owrnmentregu{[anonsm TR
areassuch ds enur()nméﬂ-hﬁ-#nlhumn.__q_q :
food and drug production, dnd publu,
safety -

S/Eemployment primari]y
and development in 9d"ucat10na] 1hsti-
tutions was 82 000 ér 12 per( ent of the

G-WQMBI

{1975 = 100)

Mhdﬂ&mﬂm
1972 dollars): 1870-80

%

total in 1980 This employment dechimed
shightly during the first half of the decade
as R&D spending by universities and
colleges iicreased minimally . by abopt
75 percent [chart 9] Increasing R&D
costs more than offset any positive
employment effects this small geowth
in expenditures might have produced

S/E employment growth in R&D pur-
sutts 1in educdational institutions resumed
in the last half of the decade. rising by
28 percent as constant-dollar expendi-
tures for research and dmvlo )ment
mcreased by over 4 percent per year,

primarily in response to increased
Federal and ather support 1o academe
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Scope and coverage

Generally. NSF publishes estimates
of. thegnumber and characteristics of
persons who meet its particular defini-
tion of a scientist or engineer Aperson
is considered a scientist or engineer if
he or she meets at least two of the
following eriteria

\ {1} Hoids_a degreen afield of science
or engineering, ‘
(2) 1s employed in an S/E occupation,
_and/or
(3) Self-1dentifies as a scientist or
engpneer, based on total educahgn
and work experience \

The field 1n which a respondent i
classifjed—for example. chemistry—is
* that in Which two of the three criteria~
coincide. Based on these general NSF
criteria, employed scientist?and engi-
neers do not necessarily work in S/E
jobs. In 1978. about 85 percent of those
employed were in 8/E jobs Since this
, pe;centageijs not stable, trends will vary
according %o whether the brdad (tatal)
or the,narrow [SYE) definition of &m-
ployment is used ’ \ )

-

—_— A .
SeqgNational Srience Fountlation 'S Scientists und
Fngineers 1979 (e 1stical Tables) (NSF 80-304}
for & more detailed description of these criteria [Wash-
« ington, I} €, 1980}

' . A

v o
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The estimates of S/E employment by
field of science or engineering in this
repor} are not synonveds-ulth esti-
mates of employment by occupation
Persons are considered worksng 1n
*science and engineering if they meet
the aforeméntioned general criteria and
if theylanswered affirmativgly to a
question such as, "Were vou working
In a positinn related to seience or ong:-
neering? Thus. a person with adegree
in chemistry who professionally identi-
fiesasachemist and indicates employ -
mentinan S/E field other than chemistry
would be classified as an employed 7
“chemist " This individual. however. *
may not be employed as a “chemist ”

method of estimation

These estimates were generated from
two sets”of statistics (1) 1978 data on
S/E employment developed from the
NSF Scientific and Technical Persgnnel
Characteristi Sy‘étem (STPCS):* and
(2) estimales dt the ratio of ergployment
in any given target year, t, to comparable
emiployment in 1978 The latter set of
statistics, which are index rnumbers

hd ’

0
Seesind for a complete descrmption of thissystem
f

-

g . 18

indicating relative employmengdiffer-
ences from a 1978 base. were ggnerated
for each of 15 f1elds of scidfce and
engineering [n addition. separate 1n-
dexes were generated for these fields
for eachof foursectorsof the economy
Finallv. indexes were also generated
forall scigntistsandengineers for each
of three types of work dctivity In each

»

scctor of ithe econumy

Fhe method used in developing the
estimates of S'E employment can be
sutnmarized as follows il.et

(S/E};; = S’E emplovmentin field 1.

vear t_ . ,
{S'E}1g-g = S”E employmént: field
1. 1978, from STPCS

Iy = index of employmentip field 1.
’
UH
vear t = ~
Oit1g7s
where

Oy =remploymentin occupangn i,
year t
0,1g78 = employment in occupation 1,
1978

O,. a subset of S/E,. includes ohly those
who are emploved in occupation i. By .
compgrison S/E; includes npt only O3,
but also includes thosE members of field
1 who are employed in other S/E oct\u-
pations s




-

The estimates of 8/E employment

were generated from the following
" equation

[S/’E]“ =

L)
(S/E) 1g7gx Iy

This method of estimation assumes that
relatite chanees in S/K employment
are equal to relative changes 1n occu-

pational employment—ie | that |
0y (S“Elyy -
Urigrg (S Eliigrs

Alternauvell, the method assumes
that employment in occupation i was a
constantgraction of S/E employment
in field 1 over this period—1 e | that

4 .

11978
(S Elpgry ¢

Opy

YIS B,

I his assump!h?n contrasts whth the
known instabilitv in S E employ ment
as a4 share of total employment of sci-
entists and engineers (in both S/ E and
non-S k activities] discussed 1n the
Introduction to this report

estimation of sectoral
indexes ~

» . <
’

Indexes were dernved for the busi-

ness mdustry sector from unpublished

~ employment data from the Current
Population Survey [CPSY, Three-year
moving gverages were used to smooth

out the large rreguldr Fluctuations 1~ 4
-
these data caused by sampling vari- | ST L her L mg e e s et
- -
Y CoaRe TSt resegtrtoard B panment sie gt
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. ‘ N
ability Indexes were derived for the
universities and colleges sector from
data from NSF institutional surveys."
Indexes were dgrived for-the Federal
Government séctor from unpublished
data acquired from the Office of Per-
sonnel Management. Indexes vfere
derwved-field for the “other™ sector from
CPS data Like the indexes developed
for the t business/industry s¢Ctor, three-
year moving averages were used {o
minimize the effacts of sampling vari-
ablity

estlmatlon of primary
work activity indexes

-
Indexes 0Of t%numi;er of scientists
and engineers employed primarily 1n
resear/g,h and development for each
majorsector were based on changes in
the number ()f full-time, eguivalent
scientlsts and enmgineers m research and
development - Pur the university sector,
indexes of the humber primarily em-

ved in teaching were hased on rela-
A1ve dhanges in the pumberbf doctoral

evel'scientists and engineers in uni-
ersjties and Lolleges who reported
teaching as their primary nork activity
Estimates of these changes were dern ed
from the Samvedof Ducivraie Recipients
maintained by the National Academy
of Stiences under the aegs 5t the Na-
tional Science Foundation

[}

caveat

“Inthisreport, the estimates for years
other than 1978 are hased on the assump-
tign that relation changes in 8/E em-
ployment are equal to the indexes de- e
SCAIb\;L!U&)UiL Because uf hladaaump-
tion and hecause of the small sample
involved in the CPS estimates used to
develop indexes for the business/
industry and the “other” sectors of the
economy, these estimates should pe used
with caution They are mostcredible ds
indicatdrs of long-run trends. they d&
.not represent precise estimates of vear-
to-y edr changes in employment levels.

data sources
. v

Details of survey methods, coverage,

concepts, defimitions, and rehidbility of

the data used to develop underlying

trends are contained in the followmg

reports * ‘3

Characteristics oP®octoral’ Scmnllsts
und Engineers, 1977 (Detailed Statistical
I'ables) (NSF 79-306]

I"S Scienlists and Engineers 1978
[Detailed Statistical Ta )}'Pqi (NSFran.

304 \/ .

Natinnal Fatterns of Science and
ITechnology Resources, 1980 [\\'SF 80- -
08) :

Human Resources for Scientific Ac-
trvities at Universities and Colleges,.
Junuury 1978 [Technical Notes and
Datailed Statistical Tables] (NSF 78-318)

Gurrent Population Survey Detailed
‘Occupational Index, Table 5 1970-80.
Wepartment of Labor, Bureau of Lahor

[ Statistics, unpuhlished

Personnel*Daty §ile 1970-80 Office
of Personinel Management

]
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~ statistical tables

Page
Scx'enhsts'andenglne’ersb) freld 1970-80 * 15
Scientists and engineers by primary work activity
and by sector 1970-80 16 -
Scientists and engineers by field in business/-
industry 1970-80 . 17

Scientists and enginegrs by field in educational
insmutmgns 1970-80 18
Seientists and engineers by field 1in the Federal
(Government 1970-80 v 19
Scientists and engineers in all other seetors
1970-80 . .. ‘ ‘ 20

= oo




' " Table B-1. Scientists and engineers by field: 1970-

Y

. \ ! _ {in thousands] : ,
L . ! ! i
. . Field 1970 | 1971 | 1972 | 1973 | 1974 | 1975 1976 | 1977 | 1978 | 1979 | 1880
4 N -
Scientists and engineers, total . . 1,752 | 1,789 1,é17 1,847 | 1,883 | 1,948 | 1,992 | 2,047 | 2,092 | 2,220 2,318
Scientists,total .. .. .... 857 | 881| 708] 741 | 764 | 803 | 849 | 869 | 891 | 908| 958
Physical scientists . . . 185 | 19| 173 78| 75| 177 | 88| 184 | 185 | 191 200
< J . - - -
Chemists ‘ 106 | 1101 113 17| 17| 18| 128 | 125 128 | 130 137
Physieists/astronomers . 47 48 47 48 48 48 45 44 44 45 47
Other physical scientists 3. 13 13 13 13 12 13 13 15 15 , 15 18
Mathematical sclentisty’ . ®| u| "m |} ow| 38| 39| 43| | | @
Computer speciglists < B2 | o1as | 112‘ 185 | 195| 209 | 224 | 2268 | 231 | 243| 259
T £ < :
Environmental scientists a4 45 47 51- 54 60 59 59 82 68 72
Earth acientists * 37 38 39| 44 45 51 51 51 53 58 63‘\
Other environmental sciéntists? N 7 7 7 8 8 9 9 8 9 9 10
-<
Lite scientists 154 | 158 | 182 | 182, | 164 | 189 | 184 | 194 | 202 | 193 - 201
Blological scientists Voss 54 55 { 58 81 68 69 73 74 70 71
., Agricditural sclentists B84 68 67 85 83 63 75. 81 85 79 84
. Medical scientists . 37 -38 40 40 40 40 40 4Q 42 A4 45
Poycholg.)js i .o “ 45 49 53 56 61 84 7 73 78
-~ [ 0
Sociatacientists . 81 80 80 '81 84 83 98 94 99"
r"&{ ' 3 ‘ ! .
Economists S 27 ) 27 27 | 30 33 32 34 34 |- 35 38
Sociologists/anthropologists 8 7 7 8 8 9 9 10 9 10 11 o
Other soclaiscientists. . .. .. ... v 48 48 48 47 48 51 51 53 49 50
Engineers, total ... ... ‘ 1008 | 1,008 1,108 | 1,108 | 1,119 | 1,145 | 1,144 | 1,178 | 1201 | 1314 | 1,380.
\ncludes mathematigians and ans . . . N
nciud % graphern and pheric scientists o
NOTE: Detall mag not 8dd to totals because of rounding * .
SOURCE. Nationdi Science Foundstion
\\‘\ - . »* 'B
~. .- ) .
T~ i . 3
R
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Table B-2. Scientists and onglnm by primary work activity and by sector:. 1970-80 .
[In thousands) ~

’ >

Field . 1972

Scientists and engineers, total 1,817

Total in research and development . .. ..
Total in teaching (ed nal institutions)
Total inother.

Educational Institutions, total

Reseairch and development. .. . ..
Teaching *
Other

|r3dustry,tota|

Research and develogment .
Other

Federal Government, tota!

Research and déyeiopment. . -,
Other

Other sectors, totai

Ressarch and development . . .:..

NOTE. Detall may not add la totsls bocauu of rgunding
SOURCE. National Sck o




‘, | . / ‘ - LR ‘
-~ Table st. Sclentists and onglnoon by fieid in buslnm and Inductry' 1970- 80
, t [in thousands]

. Field 1974

.

Scieffists and engineers, total , 1,280

Scientists total ... R 371

‘

Physicai scientists . . . o 97
»

Chemists .. ..........% - 78
- Physicists/astronomers . .
Qthet physical scigntists

Mathematical scientists'

Computer specialists

Environmental sc[qgtlsts

Earth scientists "
‘Other environmental scientists?.

“Life scientists .

Biological scientists
Agricultural scientists ...
Medical scientists

Psychologists

? Social sclenfists .

Economists
Sociologists/anthropologists
Other social sclenjists

Engineers,total .. ................ .

- Id
Includ m and tat -ian /
graphers and -
NOTE. Detakl may not sdd to totsis becauss of rounding
SOURCE. Nationat Science Foundation -

ERI
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. Table B-4. Sclentlsts and ehginesrs by fleid In educational Institutions: 1870-80

. ) - e [In thousands]) . .
) -
. " Glewd “1970 | 1971 | ‘1672 |'1973 | 1974 | 1975 | 1976 | 1977 | 1978.|.1979 ,1980
. .
. . ——— . pd .
Scientists and engineers, total. . ...... 250 ,| 261 266 268 27(6 290 304 317 326 336 352
' Scientists,total . .. .. ..... T 216 | 220 | 225 | 224 | 235 | 248 | 261 | 272 | 279 | 285 | 297-
Physicalscientists .. ..... ..... 47 | 47| 48 | 49 | 497 49 | 50 | 51 | ~p8 5
~ ( / :
Chefmists ..... ..... ....... .. ~ 23 *23 24 24 25 2§ 26 27 28 - 28 28°
. Physicists/astronomers . ......... 20 20 20 20 20 29 ‘20 20 21 23 24
Other physical scientists . ..... 4 4 4 5 4 1 4 4 4 4! 3
* - »
Mathematical scientists’ .. -..... ... - s m sl o e | 2] 2] 2 [¥a
1 3 1 §
. £ 1 : .
Computer specialists .. .... 1 16 11 (9 on 13 15 15 20 23
*« Environmental sclentists , 9 8" 8 9 10 10 '1 1" 12 12 13 14
e 7
Earthscientists . ... . 7 7 7 8 8 9 | 10 10 10 1 12
Other environmental scientists? 1 1 R 1 1 140 2| 2 2 2
¢ L 8 ' L Z—
Lite scientists . P 69 73 73 74 74 . 78 80 83 88 85 88
Biological scientists . K2} 38 37 38 40 43 45 49 49 49 50
Agricultural scientists . ... ... 13 14 13 ‘11 10 11 1 11 12 11 13
Medical scientists . ... ..., 22 24 24 25 24 24 24 24 25 25 25
L~
Psychologists 2 .32 34 38 a9 39 41 | 43 f 43 44
@cm&cientusts Coe 38" | 38 | 38 39 42 45 48 a7 |T a1 50
Economists. ....eeo.oil. L.l 10 " 1 " 1 12 12 13" 13 | "14 15
Soclologists/anthropologistd 7T 5 s 5 5 6 8 7 7 7 7 7
Other soclal scientists. ... ... ... . 21 22 22 22 22 24 28 28 27 27 27
Engineers,total ..... .... .. ..... . 34 # “’ 2 # 42 43 4| 45 47 51 55
Lo
0 //
Inchdk and .
Hnciud oraphecs and atmossherc sch p \ .
NOTE. Detall mby not 8dd to totals because of rounding
SOURCE. National Sclence Found . «
. , ) . -

T,




3
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v '
L ] R - &*
‘\ -
\ , - Table B-5. Scientists and engineers by fieid in the Federal Govommom 1970- 80
‘ P { {in thousands] *
A . . -
- - f ‘ : -
. . Fleld . , 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1876 | 1977 [ 1978° | 1970 | 1980
» v ) -
Scientists and engineers, total . . . .. 147 151 - 157 153 151 {. 158 161 163 1684 168 173
Scientists, total ... ... . 73 71| 713 72 72 75 77 | 79 79 79 82
« Z . a1 . v
«~  Physical scientists . o 15 | 14 | 15 14 | 14| 14 | 14 14 | 1a 14 | 1a
e - - hicad
Chemists ) 8§ | "7 8 7 7| 7 7 71/ 7 7 7
Physicists/astronomers .. 5 5 5 5 5 5 5 5. 5 5 5
’ Other physical scientists < 1- 2 2 2 2 2 2 | "2 27t 2 2 2
]
Mathematical sclentists' 3 3 3 3 3 3 3 3 )3 3 3
L
Computerapecla!'sts. 9 9 10 12 12 13 14 |14 | 15 15 15
Environmental scientists - . . ..o T 9 9, 9 |. 8 9 10 10 10 10 1 1
Earth sclentists . 8 5 515 5 8 8 7 7| 8 8
Otherenvlronmentats§bnt!sts’ . 3 3 3 3 3 3 3 3 3|3 3
\ N - '
Life scientists . 30 Kk 31 29 29 29 29 30 30 29 30
Biologicai sclentists 4 4 5 [ 4 5 5 5 5 51 s 5
7 Agricultural sclentists 24 25 24 23 22 22 22 23 23 22 23
Medical scientists 2 2 2 2 2 2 2 2 2 2 2
Psychologists . . . Y 17 1 1 1 2 2 2 3 2 2
* ’ ‘ R
v Soclalsclentists . . L 5 4 4/ 4 5 5 5 8 (] <6 6
Economlatat\. e 3 27 2 2 3 3 3 3 3 '3 ‘
Soclologists/ afthropologists @ @ @ @ @ @1 @ 1 L R B
‘ Other sociaiscienNsts o, . ... .. 2 2 2 2 2 2 2 2 2 2 .2
Engineers,total . ... .. N\............. 75 | 81 84 81 79° % 84 B4 85 | 85 89 91
” . -
'Includu mmomnlcnm and statisticlans ‘ :
{ Qraphers and pheric scientl
NOTE. Detail mly not ldd m tom: boctuu of rounding
SOURCE. Nati
RS
.
) -
i + <« -
A
19
l -
< 25
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Table8-6. Sclentists and on%lpoon by fieid in other sectors: 1970-80 .
.o [(n thousands] - o

»

. ; .
Figid ' 1970 | 1971 1972 I '19'77

A2

Scientists and engineers, total 180 | 185 | 188

,Sclentists, totai .. . 74 7 79

Physical scientists

»

Chemists .. '....... ......... .. .
Physicists/astronomers’ .
Other physical scientists

Mathematical scientists' ...... .
ks

.

Fomputer specialists

. Environmental scientists .

Earth scientists .. .
Other ery)ronmental scientists?. . ..

Lifescientists . ............. ...

Biological scientists .
Agricuitural scientists .
Medical scientists

Psyehologists

Social scientists

Economists. ................. . .
Sociologists/anthropologists
Other social scientists

Engineers, totai

inekud graphers and phert
NOTE. Detadl may not sdd 1o totals because of rounding
SOURCE. National Science Fom?tton
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other science resourcés, publi¢ations
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.. ' NSF No

Science Resources Studies Highlights

R&DFunds_ ’

R&D ExpendituresIncrease 3% 1n
Real Terms at Universities and

CollegesinFY 1979 | B1:g

FederalAcadgm:c Science Support
Rose by 13 inFY 1979 ~ 81-303

Federal R&D Obligations Will Show
Real Gréwth in 1984 —Mostly From
D‘OD Programs . 80-322

. March Cutbacks in Federal Budget
Leaves Stfong Defense R&D Growth
In1981—Other Areas Lag” | 80-319 -

National R&D Spending Expected to

‘Reach’$67 Billion in 1981" - 80-310
’ ;

Federal Obligations to Universities and .
Colleges Continued Real Growthin .~ .
FY 1978 ‘ 80-303

" Greatest Incréase in 1978 Industiial L
R&D E&(pendrtures Provided by 149+
Rise in Companies' Own Funds’ 80-300
S/E Personnel .
"Empioyment Opportunitiesfor Ph D p <t
\Scientists and Engineers Shift From
k\gademua toindustry”  * hd 81-312

i

’

- -

" Detailed Stafistical Tables

R&D Funds

Académic Seience R&D Funds, Fiscal
)(ear 1979

Federal Funds for Researchand
Development, Fiscal Years 1979,. *

19’, and 1981, Volume XXIX 80-318
Regearch and Devaln‘pmam in industry
978 Funds. 1978, Scientists &
Engineers, January 1979 | 80-307
Q ’ _ : -

Price

Research and Devalppment inStateand
Local Governments, Fiscal Year 1977

- S/E Personnel )
s Scientists and Engineers From Abroad,
_____ : 1976-78 _—

Characteristics of Doctoral Scientists
~ andEngineersinthe United States,
1979

Academnc Science Graduate Enreliment
and Support. Fall 1979

Characteristics of Exgerienced Scientists
and Epgmeers 1978

Reports .
R&D Funds

. Federal Support to Universities.
T Colleges. and Selected Nonprofit
Institutions, Fiscal Year 1979

[

. FederalFundsfor Research and
Development, Fiscal Years 1979,
1980.and 1981, Volume XXiX

. * S/E Personngl

- The Stock of nce and Engineering
Master’s‘Degree-Holders in @e
United States

Employment Attributes of Recent
Science and Engineering Graduates -

Scientists; Engineers, and Technicians

in Manufacturing Industries, 1978-80 ..

Occupanonaz Mobility of Scientists and
- Engineers
L
Composite

. ' Academic Science, 1972-77' R&D Funds,

Scientists and Engineers. and
Graduate Enrolimentand Support .

\
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79-327
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